We conduct a laboratory experiment to examine under which circumstances a depositor-run at one bank may lead to a depositor-run at another bank. We implement two-person coordination games which capture the essence of the Diamond-Dybvig (1983) bank-run model. Subjects in the roles of followers observe the deposit withdrawal decisions of leaders before they make their own deposit withdrawal decisions. In one treatment followers know that there are no economic linkages between the leaders' and the followers' banks. In a second treatment followers know that there are economic linkages between the leaders' and the followers' banks. Our results suggest that deposit withdrawals are strongly contagious across banks only when depositors know that there are economic linkages between banks'.
Introduction
The recent financial crisis has demonstrated forcefully that we need a better understanding of the nature of systemic risk in the financial sector. Contagion, i.e. the situation in which the collapse of one financial institution leads to the default of other financial institutions, is arguably one key propagation mechanism of systemic risk.
1 A growing theoretical literature in banking examines a wide range of channels through which contagion in the banking sector may occur, such as common asset exposure (Acharya, 2009; Ibragimov et al., 2011; Wagner, 2010) , domino effects through the payments system or interbank markets due to counterparty risk (Allen and Gale, 2000; Dasgupta, 2004; Freixas and Parigi, 1998; Freixas et al., 2000; Rochet and Tirole, 1996) , or price declines and resulting margin requirements (Brunnermeier and Pedersen, 2009 ). The empirical literature has focused on looking for evidence of contagion via direct linkages between banks (i.e., the mutual claims financial institutions have on each other) and showed that higher interbank exposures to a failed bank and weak bank fundamentals can generate large deposit withdrawals (Iyer and Peydro-Alcalde, 2011 ).
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Recent events in the banking sector in Europe suggest that changes in expectations and coordination failure of depositors may not only be a source of individual bank runs as in Diamond and Dybvig (1983) , but may also be an important channel of systemic risk. 3 Runs occurred at Spanish banks causing outflows of €74 billion in July 2012 only (which account for 7% of Spain's GDP). Amid problems in Spanish banking system (e.g., with Bankia and many cajas) large withdrawals took place at Santander's UK subsidiary, although Santander is, arguably, the best positioned among Spanish banks to overcome the financial crisis due to its geographical diversification. However, contagion of deposit withdrawals across banks has so far received limited empirical attention. One key reason behind the lack of evidence on the contagion of runs across banks is that it is almost impossible to empirically identify contagion among depositors with field data. In particular, it is difficult to disentangle contagion as a cause of correlated deposit withdrawals across banks from other potential explanations:
correlated liquidity shocks across households; correlated performance shocks across banks (i.e., due to macroeconomic shocks or changes in regulation); common exposure to asset shocks.
We employ a laboratory experiment to examine under which circumstances a bank run at one bank may lead to a bank run at another bank. In particular, we study whether bank runs may be contagious when (a) the economic fundamentals of banks are correlated (through common asset exposure), and (b) the economic fundamentals of banks are uncorrelated. We are thus able to identify whether depositor runs may spread across banks due to purely "psychological" linkages (e.g., observing an unrelated bank defaulting causes depositor anxiety),or whether bank runs are only contagious when there are economic linkages between the banks.
Our experiment is based on a two-person coordination game which captures the essence of the Diamond-Dybvig (1983) bank-run model. In each bank there are two depositors who decide simultaneously whether to keep their deposit in the bank or withdraw their deposit. If either depositor withdraws his funds, the bank must be liquidated. In this game both a "good" equilibrium (neither depositor withdraws) and a "bad" equilibrium (both depositors withdraw) exists. In our experiment there are two types of depositors: leaders and followers.
Subjects in the roles of followers observe the outcome of a coordination game of a pair of leaders before they make their own deposit withdrawal decisions. In one treatment of the experiment followers know that there are no economic linkages between the leaders' and the followers' banks. In a second treatment followers know that there are economic linkages (i.e., common asset exposure) between the leaders' and the followers' banks. Comparing the two treatments we can assess whether the contagion of deposit withdrawals (from leaders to followers) occurs only when depositors know that there are economic linkages between banks, or whether contagion due to purely psychological linkages is also common.
Our results suggest that deposit withdrawals can be strongly contagious across banks when there are economic linkages between banks' balance sheets. By contrast, we find no evidence contagion of deposit withdrawals between banks without economic linkages. In our treatment with economic linkages we find evidence for fundamentals-based contagion (i.e., depositors update their belief about the asset quality of the bank) and strategic contagion (i.e., they update their beliefs about the withdrawal behavior of the other depositor at their bank). In our experiment, strategic contagion accounts for a much larger share of observed withdrawals than fundamentals-based contagion.
Our findings inform the theoretical debate about panic-driven vs. information-driven bank-runs. Diamond and Dybvig (1983) provide a model of sunspot or panic driven bankruns in which a coordination failure of non-liquidity constrained depositors can lead to the liquidation of a solvent bank. Chari and Jagannathan (1988) by contrast provide a model in which imperfect information about the fundamentals of a bank can lead to a run by depositors on a solvent bank. 4 Our experimental results reconcile these different views and are consistent with theories of financial contagion due to information about bank defaults when banks have common exposure (Ahnert and Georg, 2012; Chen, 1999) . We find evidence for contagion of panic-driven deposit withdrawals across banks, driven by updated beliefs about the behavior of other depositors. However, this mechanism is only active if the depositors know that their bank has linkages with the bank for which they observed a bank run. That is, beliefs are only affected if the bank run reveals relevant information about the behavior of depositors at other, similar banks.
Our study complements the empirical work on contagion of bank runs. Calomiris and Mason (1997) compare the fundamentals of banks which survived the 1932 Chicago Bank
Crisis and compare them to those banks which failed during this period. They find that banks which survived the crisis had stronger fundamentals. Their evidence suggests that while solvent banks did experience substantial deposit withdrawals during this period, these withdrawals did not lead to a significant number of failures of ex-ante solvent banks. Saunders and Wilson (1996) also compare deposit withdrawals from failed and non-failed banks during the US great depression. They find that failed banks experience larger withdrawals throughout the 1929-1933 period, suggesting that withdrawals were predominantly information driven. However, during the height of the depression (1930) (1931) (1932) deposit withdrawals did also spread from failed to solvent banks, indicating some contagion during this period. Our experimental results suggest that depositors may have perceived economic linkages between insolvent and solvent banks, making withdrawals at the former relevant for their beliefs. In a recent paper Iyer and Puri (2012) provide household-level evidence on the determinants of a bank run on an Indian cooperative bank in 2003, triggered by the failure of an unrelated (i.e., no fundamental linkages such as interbank exposures)
neighboring bank. Their evidence shows that personal networks among depositors can lead to 4 For other models of coordination failure among depositors see Bryant (1980) , Postlewaite and Vives (1987) or Goldstein and Pauzner (2005) . For other models of information-driven bank runs see Jacklin and Bhattacharya (1988) or Calomiris and Kahn (1991) . Freixas and Rochet (2008) and Degryse et al. (2009) Kiss et al. (2011 Kiss et al. ( , 2012 ) study how observability of depositors' withdrawals within a given bank affects the likelihood of bank runs, and how the interaction between observability and deposit insurance affects this likelihood. They implement a 3-person coordination game, in which one depositor is always impatient (i.e., she always withdraws the deposit), and show that non-observability of other depositors' decisions makes banks more fragile. However, they argue that partial deposit insurance can prevent bank runs when depositors are informed about other depositors' withdrawals decisions, and that full insurance is necessary when these decisions are unobservable.
Our paper contributes to the above literature by providing, to our knowledge, the first evidence on the drivers behind the contagion of deposit runs from one bank to another. In particular we can disentangle whether deposit withdrawals are contagious across banks due to 5 Besides studying bank runs, laboratory experiments have been recently employed in the empirical literature on financial intermediation to examine the strategic behavior of borrowers (Trautmann and Vlahu, 2011) and the impact of information sharing and long-term banking relationships on borrower and lender behavior Zehnder 2007, 2010; Fehr and Zehnder, 2009 Withdraw]. In the experiment, R takes either the value R strong =60 or R weak =50, indicating a bank with a strong or weak portfolio of assets. The liquidation value is set at L=40.
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Treatments
The aim of our study is to examine under which circumstances a depositor run on one bank may lead to a depositor run on another bank. To this end we employ a sequential structure, in which two pairs of subjects play the bank-run game after each other. The first pair of subjects are called the leaders. The second pair of subjects are called the followers. In all treatments the leaders are informed about the structure of the game as displayed in Figure 1 and are informed about whether R takes either the value R strong =60 or R weak =50 for their bank. With this information these two subjects simultaneously make their decision to keep their deposits in their bank or withdraw them.
The information set of the followers is varied across treatments. Our first treatment is called the No-Linkages treatment. In this treatment, the result of the leaders' game (i.e., the number of withdrawals that occurred -0, 1, or 2) is communicated to both followers and becomes common knowledge. Both followers are also informed that the leaders knew the asset quality of their bank before they made their decisions. The followers are informed about the payoff structure of the game and are also informed that the probability of their bank having strong or weak assets is ½ (see details in Section 2.3). Importantly, followers are informed that the realization of the actual asset quality of their bank is independent of that of the leaders' bank. It is thus common knowledge among the followers that there are no economic linkages between their bank and that of the leaders. With this information the followers each simultaneously make a decision to withdraw or keep their deposit. Note that in this treatment the information about the withdrawal behavior of the leaders does not provide the followers with any information about the quality of their own bank. Thus any impact of the behavior of the leaders on the behavior of the followers would be driven entirely by psychological as opposed to economic linkages, and presumably only propagated on through strategic contagion (see Section 3).
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Our second treatment is called the Linkages treatment. As in the No-Linkages treatment the followers are informed about the number of withdrawals that occurred in the leaders' game, and that the leaders knew the asset quality of their bank before they made their decisions. They are further informed about the payoff structure of the game and that the exante probability of R taking either the value R strong =60 or R weak =50 is equal. In contrast to the No-Linkages treatment followers are informed that the asset quality of their bank is identical to that of the leaders. In this treatment it is thus common knowledge among the followers that there are economic linkages between their bank and that of the leaders. Given that the leaders know the asset quality of their bank before they make their decisions, the followers can use the information about the withdrawal behavior of the leaders to update their belief about whether their own bank has weak or strong assets.
Our third treatment is called the Baseline treatment. In this control treatment the followers are not informed about the behavior of the leaders. Thus their behavior is shielded both from psychological and economic contagion. This treatment serves as a benchmark for the behavior of subjects in our bank-run game with uncertain payoffs. Table 1 summarizes our experimental treatments. Common knowledge that the asset quality of leader-bank and follower-bank are identical no yes no
Procedures
We conducted 14 experimental sessions, with either 16 or 20 subjects in each session. In total 264 undergraduate students of the University of Amsterdam participated in our experiment.
The experiment was programmed and run using z-Tree software (Fischbacher, 2007) . 7 Each session consisted of two parts. In part I participants played two rounds of the depositors' coordination game, while in part II they took part in an individual decision task.
In part I of the experiment, the 16-20 subjects were randomly matched in groups of four players. At the beginning of the session, one group of four players was randomly assigned to the role of leaders. The other three or four groups were assigned the role of followers. 8 The roles assigned were fixed for both rounds. In total, 60 subjects were assigned the role of leaders and 184 the role of followers. In each session all players assigned the role of followers played the same treatment, as shown in Table 2 . Subjects received written general instructions at the beginning of the session that were also read aloud. At the beginning of part I, subjects received the specific instructions for the bank-run game directly on-screen. Leaders received different instructions on screen than followers. Importantly, leaders did not know that their choices would later be communicated to followers, to avoid any effects of such observability on their behavior. Followers were informed that leaders did not know that their choices were observed by others. The bank-run game was framed in the banking context. Before part I of the experiment started, each subject had to pass a test with control questions for which they had to calculate the payoffs for both players to make sure that they understood the payoff structure and the decision process.
These practice questions were not paid, but the payoffs in these test questions were identical in size and structure to the game studied in the real task. Only after all subjects correctly calculated the payoffs did the program continue to the main task.
As mentioned above, each subject played two rounds of the coordination game. Within each 4-person-group subjects were matched such that they played with a different participant within their group in each of the two rounds. This procedure implies that for the group of leaders in each session we have four observations of the bank-run game. In the No-Linkages and Linkages treatments we showed the outcome of each of these games to a different group of followers (see Figure 2 ).
In each session two of the leaders games were implemented with strong assets (R strong =60) and two were implemented with weak assets (R weak =50). Importantly, which of the leaders games was implemented with strong or weak assets was determined randomly prior to the beginning of each session. For each follower group the quality of bank assets was constant in both rounds. In the Baseline and No-Linkage treatment the quality of bank assets was randomly determined prior to the begin of the session: Two groups of followers were assigned strong bank assets, while the other two were assigned to weak bank assets. In the Linkages-treatment the quality of bank assets was directly linked to that of the observed followers, and thus also randomly determined prior to the begin of the session.
All followers we informed about the process of determining the quality of bank assets for their group. This allowed us to (i) refer in the instructions to actual numbers of banks that are weak or strong, and (ii) make sure that in each session there was an equal number of weak and strong banks for leaders, and followers were aware of that fact. show # of withdrawals Note: L=leader; solid bold arrows for Linkages treatment; in No-Linkages leaders were randomly assigned to the four groups of followers (thin dashed arrows); followers did not know their bank's strength, only that there were 2 strong and 2 weak banks; followers played both rounds with the same bank, and they were not aware that their observation might have come from different rounds in the leaders' game. random match Leaders 1 group, 4 subjects, 2 rounds Followers 4 groups, 16 subjects, 2 rounds in each group assets. Then all followers had to state the likelihood that the other depositor with whom they are matched with is withdrawing her deposit. Beliefs were measured on a 7-point Likert scale, and normalized to a scale from 0 (very unlikely) to 1(very likely).
Depending on the outcome of the bank-run game, subjects could earn between 0 and 60 experimental units in each round (Figure 1) . At the end of the experiment one round was randomly selected for real payment to avoid wealth effects. Each experimental unit translated into €0.10 at the end of the experiment for real payment, on top of a show up fee of €7.
Elicitation of Loss Attitudes
Loss aversion has been found to affect behavior in coordination games, and we therefore control for it in the current experiment. 9 In part II of the experiment each subject completed an individual decision task, which was aimed at eliciting subjects' attitude towards losses (Gächter et al., 2007) . We elicit loss attitudes by offering subjects a series of risky lotteries that give an equal chance of either a gain or a loss in terms of experimental units. For each lottery, subjects could choose to play or not to play (see Table 3 ). Subjects were free to accept or reject any prospect, that is, we did not require single switching from acceptance to rejection as the loss increases along the list. For losses smaller than 27, rejecting to play the prospect implies a significant reduction in the expected value that may be explained more easily by a gain-loss framing and a kinked utility function of wealth changes, than by a concave utility of wealth. We call subjects who reject more lotteries in this task more loss averse. Subjects earned experimental units according to their decision in all six choices, depending on the outcome of the risky prospects. 
Predictions
We are interested in the effects of the leaders' withdrawal behavior on followers. Note that both banks in the current settings are solvent (i.e., they can fully repay depositors if none of them withdraws prematurely). However, previous literature has found that withdrawals happen, and that bank runs are affected by the relative payoff dominance of the nowithdrawal equilibrium [Keep deposit; Keep deposit] and the risk dominance of the bank-run equilibrium [Withdraw; Withdraw]. In our experiment the no-withdrawal equilibrium is less payoff dominant, and the bank-run equilibrium is more risk dominant when bank assets are weak (R weak =50) than when bank assets are strong (R strong =60). 10 We therefore expect that leaders are more likely to withdraw when they know their bank has weak assets than when they know their bank has strong assets. More importantly, we expect that the stronger the belief of a follower that his bank has weak assets the more likely that follower is to withdraw.
In addition, the stronger the belief of a follower that the other depositor in his bank believes the bank has weak assets, the more likely the depositor is to withdraw.
In the No-linkages treatments and Linkages treatments we expect the beliefs of followers and thus the withdrawal behavior of followers to be affected by the withdrawals they observe in the leaders game. However, the impact of observed withdrawals by leaders on followers' beliefs and behavior should differ between the two treatments as suggested in Hypothesis 1 and Hypothesis 2.
HYPOTHESIS 1 (FOLLOWERS IN THE NO-LINKAGES TREATMENT): Followers' withdrawal behavior is affected by the number of withdrawals they observe in the leaders' game, because it may change their belief about the withdrawal propensity of the other follower in their bank.
Followers in the No-Linkages treatment make withdrawal decision not knowing the strength of their bank. They receive information about the behavior of a pair of depositors (leaders) at an economically unrelated bank. This information should not affect the followers' assessment of the asset quality of their own bank. However, if one follower believes that the other follower in his bank is more likely to withdraw after observing 2 leaders withdraw than after observing 0 leaders withdraw then this follower may be more likely to withdraw himself. Thus even in the absence of economic linkages between banks, contagion of withdrawals between leaders and followers is feasible due to purely strategic contagion:
10 Camerer (2003) discusses equilibrium selection criteria in coordination games.
economically irrelevant information affects the beliefs of depositors about how other depositors in their bank may behave. follower updating his belief that the other follower will withdraw after observing the number of withdrawals by leaders. It seems reasonable to assume that a follower is more likely to expect the other follower to change his withdrawal behavior when that follower knows the asset-quality of the leader and follower banks are identical.
HYPOTHESIS 2 (FOLLOWERS IN THE LINKAGES TREATMENT): Followers' withdrawal behavior is affected by the number of withdrawals that they observe in the leaders
Results
We first present the withdrawal behavior for leaders. Contagion results for followers are presented in Section 4.2. Here we only use data of the first rounds of followers' games, which are only affected by the observed withdrawals by the leaders. In Section 4.3 we study potential within-bank spillover effects triggered by contagion, using the data of the second round followers' games. Table 4 shows withdrawals behavior of leaders, contingent on the asset-quality of the bank.
Leaders Withdrawal Behavior
As expected, we find higher rates of withdrawal when the asset-quality of the banks is weak.
A probit regression confirms a mild increase in withdrawals for weak banks after controlling for loss aversion and round effects. Leaders are 13.6% more likely to withdraw for a weak bank (p=.0875). In addition a 1 point increase in our measure of loss aversion increases the probability of withdrawing by 7.6% (p=.037). The leaders' data show that the calibration of the coordination game was successful.
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We obtain variation in the withdrawals, with overall 68 cases of no withdrawals, 64 cases with 1 withdrawal, and 12 cases with two withdrawals communicated to the followers. While the withdrawal rate is higher for banks with weak assets, the observed number of withdrawals is by no means a perfect signal of the asset-quality. This finding is important, as otherwise contagion would almost trivially be obtained in the Linkages treatment.
Contagion of Deposit Withdrawals across Banks
Our analysis of contagion across banks is based on the first-round behavior of followers in the Baseline, No-Linkages and Linkages treatments. We ignore the second-round behavior of followers in order to not confound contagion across banks (i.e., from leaders to followers), with potential spillover effects within banks (i.e., from followers in round 1 to followers in round 2). Notes: The table reports the percentage of followers who withdraw in round 1, beliefs about the other depositor, and beliefs about the bank, conditioned on the treatment and the number of withdrawals which they observe. Withdrawal is a dummy variable which is 1 if the subject withdraws and 0 otherwise. Belief other withdraws captures the belief of the subject (as a probability) that the other depositor in his bank will withdraw. Belief bank strong captures the belief of the subject (as a probability) that the bank has strong assets (i.e., that R=60). The estimates reported for Leaders' withdrawals in columns 2 and 3 confirm that the number of leaders' withdrawals seen be followers affects their withdrawal behavior in the Linkages treatment, but not in the No-Linkages treatment. This result is captured by the significant interaction term Linkages * Leaders' withdrawal in the pooled regression reported in column 4.
The fact that we find no contagion of withdrawals in the No-Linkages treatment suggests that in this market condition the number of leaders withdrawals had no impact on the beliefs of followers about the asset-quality of the bank or their belief about the propensity of the other follower to withdraw. While the first effect (fundamentals-based contagion) was ruled out in this condition by design, the second effect suggests an absence of strategic contagion. This is confirmed by Table 5 which shows that beliefs about the withdrawal propensity of the other follower are not related to the number of observed withdrawals in NoLinkages.
As suggested in Section 3, stronger contagion in the Linkages treatment than in the NoLinkages treatment may occur through fundamentals-based contagion and/or stronger strategic contagion. That is followers are more likely to update their beliefs about (i) the asset-quality of the bank and (ii) the propensity of the other follower to withdraw. We find evidence for both of these complementary channels: Compared to the Baseline treatment, depositors in the Linkages treatment become more pessimistic about the other depositor after observing at least one withdrawal (p<.001, Mann-Whitney U test), but not more optimistic when zero withdrawals are observed (p=.954). Perceptions about the strength of the bank become more optimistic when zero withdrawals are observed and more pessimistic when at least one withdrawal is observed, but these effects are only marginally significant compared to Baseline (p=.100 and p=.124). Table 5 .
Robust standard errors reported in brackets. *, **, *** indicate significance at the 10%, 5% and 1% level respectively.
In Table 7 we examine which of the belief channels, fundamentals-based contagion or strategic contagion have the strongest impact on the withdrawal behavior of followers in the Linkages treatment. We first confirm the significance of the two effects in a multivariate setting. The column 1 and 2 results confirm that beliefs about the asset-quality of the bank and the withdrawal propensity of the other follower are strongly related to the leaders' withdrawals in the Linkages treatment. The column 4 and 5 results confirm that both effects are absent in the No-Linkages treatment.
The column 3 results suggest that in the Linkages treatment the belief about the propensity of the other follower to withdraw has a strong and significant impact on a depositor's withdrawal behavior. The point estimate reported for Belief Other Withdraw in suggests that a decrease in this belief by 25 percentage points -which is the average effect of observing 0 as opposed to 2 leaders' withdrawals would increase the propensity of a follower to withdraw by 35 percentage points. This compares to the actual observed reduction in withdrawal rates of 50 percentage points for the case of observing 0 as opposed to 2 leaders' withdrawals. Thus strategic contagion can account for the larger share of contagion we observe in deposit withdrawals across banks in the Linkages treatment.
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The estimated impact of the belief about bank asset-quality on withdrawal behavior in the Linkages treatment is smaller and not significant. That said the economic magnitude of the coefficient estimated for Belief Strong Bank in column 3 is in line with behavior in the leaders games presented in Section 4.1. There we see that leaders which know for certainty that asset quality was strong are 13 percentage points less likely to withdraw than leaders which know the quality is weak. Similarly, the Table 7 , column 3 estimates suggest that increasing the belief of assets being strong from 0 to 1 would induce a 14.9 percentage drop in withdrawals. Due to the fact that leaders' withdrawals are only an imperfect signal for asset quality, the change in beliefs about asset-quality induced by leader behavior is small in our linkages treatment. The table 5 results show that a follower who observes 0 withdrawals is only 13 percentage points more likely to believe that the bank has strong assets than a follower who observes 2 withdrawals. The impact of fundamentals-based contagion in our experiment (.13 * .149 = 2%) is thus small compared to the effect of strategic contagion. 13 The strong effect of beliefs about the withdrawal propensity of the other depositor is also found for the Linkages treatment (column 6) and the Baseline treatment (not shown in the table).
The novelty of our results is that the observed economic contagion that we document derives from a channel where (i) observed behavior of leaders affects followers' beliefs, and (ii) these beliefs subsequently affect withdrawals decisions. This result puts an interesting perspective on the distinction between pure-panic coordination failures vs. information-based bank run explanations. We find that beliefs about other depositors (i.e. strategic contagion) are the main driver of withdrawal behavior, as posited in the Diamond-Dybvig pure-panics framework. However, strategic contagion only arises if depositors perceive an economic linkage between their own bank and the bank they observe. Thus, behavior of depositors at another bank seems to be perceived as relevant only if it is informative for the current bank.
Put in different words, the failure of a bank provides adverse information only for banks with similar features, whose depositors will respond by withdrawing their funds. This view is consistent with the information-based view on contagion.
Persistence of Contagion and Spillover Effects
In this section we exploit the fact that followers in all three treatments played the two-person bank-run game in two consecutive rounds. First, we use second round behavior to study whether the contagion across banks observed in Section 4.2 is persistent over time. Second, we examine to what extent withdrawal behavior is correlated with the experience of the subject in the first round. Iyer and Puri (2012) find that there are significant long-run effects of bank-runs, with depositors who run being less likely to return to the bank. In our experiment we find congruent behavior. Contagion across banks is persistent over time. Table 8 shows first and second rounds' withdrawal rates. Clearly, the impact of the information from the leaders games remains strong in the Linkages treatment through to round 2. Similarly, in NoLinkages treatment, second round behavior seems as unaffected by contagion as first round behavior. These findings suggests that when contagion occurs across banks, the negative effects may not be short-lived only. In Table 9 we examine the impact of experience in round 1 on round 2 withdrawal behavior of followers. We define a dummy variable negative surprise which equals 1 if the depositor kept her funds in the bank in round 1, but the other depositor withdrew. It equals 0 if both depositors did the same action, or if the depositor withdrew while the other depositor kept her funds in the bank. Likewise, we define a dummy variable positive surprise which equals 1 if the depositor withdrew her funds from the bank in round 1, but the other depositor did not. It equals 0 if both depositors did the same action, or if the depositor kept her deposit while the other depositor withdrew her funds from the bank. Fisher exact test p=1.000 p=1.000 p=0.023 Notes: Panel A: The sample is limited to those followers which did not withdraw in round 1 and shows the percentage of followers which did withdraw in round 2 depending on whether they experienced a negative surprise in round 1. Panel B: The sample is limited to those followers which did withdraw in round 1 and shows the percentage of followers which did withdraw in round 2 depending on whether they experienced a positive surprise in round 1.
In all three treatments, withdrawal rates are higher after a negative surprise than after a neutral experience. However, the effect is significant in Baseline and Linkages treatments only. Conducting a similar analysis for positive surprises reveals no positive effects in Baseline or No-Linkages, and a positive effect in Linkages. However, the latter effect is driven by the fact that depositors who withdrew in round 1 and did not experience a positive surprise became almost certain to withdraw (93.95%). Those with a positive surprise still show very high withdrawal rates of 50%. Thus, we can argue that once contagion takes place in the presence of economic linkages, there is evidence for propagation of contagion effects within banks. The observed pattern suggests that in the long-run negative experiences seem to dominate and lead to higher rates of bank failure than in the short-run, as previously found in Trautmann and Vlahu (2011) or Dubois et al. (2012) . For the situation with an initial crossbank contagious shock, these findings imply persistence, and possibly amplification of the initial negative shock. 
Discussion and Concluding Remarks
We conduct a laboratory experiment to examine under which circumstances a depositor-run at one bank may lead to a depositor-run at another bank. Our results suggest that deposit withdrawals can be strongly contagious across banks when there are economic linkages between banks' balance sheets. By contrast we find no evidence for contagion of deposit withdrawals between banks without such economic linkages.
Our findings strongly support the conjecture that "because moving away from a good equilibrium requires a large change in beliefs, the initiation of a run when none was expected requires something that all (or nearly all) depositors see (and believe that others see)" (Diamond 2007, p.197) . Our results suggest that a run on another bank is likely to constitute an event which leads to substantial changes in beliefs among depositors, and thus that bank runs may indeed be contagious. However, our results also emphasize that a depositor run at one bank will only lead to a change in beliefs at a second bank if depositors know that there 15 Interestingly, withdrawals did not increase in round 2 of the Linkages treatment with at least one observed withdrawal despite the negative surprise effect. This is due to the fact that the number of withdrawals was already very high, and that 20% (5/25) of the depositors who withdrew in round 1 made an attempt to coordinate on keeping the deposits in round 2. Clearly, coordination failure was very costly to subjects, and a dynamic multi round approach would be needed to shed more light on the dynamics of contagion spillover effects.
are substantial economic linkages between the two banks. As such, we contribute to explaining the limited degree of contagion across banks as documented by Calomiris and Mason (1997) or Saunders and Wilson (1996) for the period of the Great Depression.
From a policy perspective our findings suggest that economic linkages between banks due to common asset exposure and/or similar portfolio characteristics may have a further negative impact on financial stability beyond their direct economic impact on banks financial statements and equity returns. 16 Economic linkages between banks give rise to contagion of deposit withdrawals across banks, especially when depositors are aware of these economic linkages. Such systemic problems can be more acute for banking systems characterized by clusters of domestic banks which share the same business model (e.g., cajas in Spain or Landesbanken in Germany). Our results are consistent with theories of Acharya (2009), Ibragimov et al. (2011) and Wagner (2010) , and provide empirical evidence for the dark side of diversification by pointing to the negative externalities of lack of diversity on the asset side of financial institutions. While diversification at individual bank lowers bank's risk, a more homogenous financial system in which banks have become too similar to each other by investing in the same assets and getting access to the same markets, is more prone to systemic risk triggered by contagion effects. In particular, runs at financial institutions, both in traditional and novel forms (e.g., repo runs or termination of roll-over short-term contracts by wholesale creditors) can be triggered by the propagation of liquidity problems at other financial institutions. For regulators this accentuates the question of how to monitor and regulate economic linkages between banks stemming from similar exposures, in order to mitigate financial fragility and to encourage greater diversity in the financial system.
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Our findings may also inform the discussion about information disclosure and stability in the financial sector. In our experiment followers did not have perfect information about the asset-quality of their bank. But they did have perfect information about whether their bank had economic linkages with the leaders' bank. Our results suggest that transparency about economic linkages between banks may foster contagion of deposit withdrawals across banks.
Whether less transparency about the existence (or non-existence) of linkages between banks would lead to less (or more) contagion is a question we leave open for future research.
While our findings provide novel insights on the drivers of contagious bank runs, our results should be interpreted with care. First, our results are derived from a two-person coordination game. It is possible that contagion of bank runs due to purely psychological linkages, which did not arise in our experiment, might be more likely to occur in larger networks of depositors. Second, our experimental design modeled economic linkages as a correlation of asset returns (e.g. common asset exposure). It is possible that the impact of economic linkages between banks on bank-run contagion to be different in a context of mutual interbank or payment-system exposures. Further research is thus necessary to test the robustness of our findings to the economic context in which depositor runs may take place and to assess the overall effect of information contagion in presence of common exposures and other potential channels through which contagion in the banking sector may occur.
